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We present the case of a 54-year-old woman in which a diﬀuse congenital supravalvular aortic stenosis (SVAS) was associated with
a severe aortic valve incompetence and heavy calciﬁcation of the aortic annulus. Repair consisted in resection of the ascending
aorta, patch augmentation of the hypoplastic aortic root and annulus, placement of a 20mm Dacron tubular graft (Vascutek,
Renfrewshire, UK) and aortic valve replacement with a mechanical prosthesis (Sorin, Turin, Italy). Follow-up echocardiography
demonstrated normal prosthetic valve function and a postoperative three-dimensional computed tomographic scan showed a
normal shape of the reconstructed ascending aorta.
Copyright © 2009 Giovanni Ferlan et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.
1.Introduction
Congenital supravalvular aortic stenosis (SVAS), either in
form of a discrete or a diﬀuse narrowing of the ascending
aorta, is the least common type of left ventricular outﬂow
obstruction. Peripheral pulmonary artery stenosis, coronary
lesions, abnormalities of the aortic valve leaﬂets may also
be present in patients with SVAS. Calciﬁcation of the aortic
annulus is uncommon. Moreover, survival beyond the 4th
decade is rare because of the secondary eﬀects of the disease
on the left ventricle, the coronary circulation and the aortic
valve.
2. Case History
A 54-year-old woman presented with a 1-year-history of
deteriorating exertional dyspnea. Auscultation revealed a
grade IV-V/VI systolic ejection murmur. Transthoracic
echocardiography demonstrated moderate concentric left
ventricular hypertrophy, hypoplasia of the ascending aorta,
and aortic valve annulus (diameter: 16mm) with peak
gradients of 175mmHg across the ascending aorta. The
aortic valve was largely incompetent, due to the presence
of a very small and displastic left coronary cusp; the
aortic annulus was heavily calciﬁed. Angiography (Figure 1)
showed a severe hypoplasia of the proximal segment of the
ascending aorta (minimum inner diameter: 11mm) and a
2/4aorticincompetence;amildstenosisoftheisthmicregion
was also present, with a pressure gradient of about 35mmHg
The coronary ostia were enlarged and the right coronary
and the left main coronary were dilated and tortuous, but
the coronary vessels were free of any obstructive disease.
Pulmonary vasculature was normal.
After benzodiazepine premedication, induction and
maintenance of general anesthesia were accomplished with
midazolam hydrochloride (0,1mg/Kg) and fentanyl citrate
(5γ/Kg) infusions. Care was taken to maintain always
the mean arterial pressure over 80mmHg; if necessary,
norephrine was eventually administered e.v. The opera-
tion was performed with moderate hypothermic cardiopul-
monary bypass. After cardioplegic cardiac arrest, the aorta
wasincisedtransversely1cmabovethesinotubularjunction.
The native ascending aorta showed a very thick wall (4mm),
see Figure 2. The aortic valve had three leaﬂets, which
were free of adherence to the sino-tubular area and did
not cause any impairement to the ﬁlling of the coronary2 Cardiology Research and Practice
Figure 1: Preoperative angiography.
arteries; however, the left coronary leaﬂet was hypoplastic,
and this could explain the severe aortic incompetence found.
Abundant calciﬁcations were present in the annulus and in
the commissural areas. The aortic sinuses and the coronary
ostia were free of calciﬁcation, as well as the anterior mitral
leaﬂet. After excision of the aortic valve, the annulus was
meticulously debrided of calciﬁc deposits. According to the
height (1.47m), weight (45kg) and body surface area of the
patient (1.34m2), a 17S Sorin mechanical valve (estimated
oriﬁce area:cmq. 1.70m2;E O A / B S A :1 . 2 6m 2) was selected.
To allow an enlargement of both the aortic annulus and the
supravalvularascendingaortaaswell,theaortotomyincision
was prolonged toward the tip of the commissure between the
left and the noncoronary leaﬂets. The incision was stopped
immediately above the hinge of the anterior mitral leaﬂet
and a tear-drop shaped patch was then inserted with a
continuous 4-0 Prolene suture, as described by Manouguian
[1]. The enlarged aortic root could now accomodate the
selected mechanical valve and a 20mm Dacron tubular graft
to replace the ascending aorta.
The microscopic examination of the excised aortic
wall showed medial thickening with an increased number
of hypertrophied smooth muscle cells, increased collagen
content, and reduced elastic tissue in form of broken and
disorganized elastin ﬁbers, as reported by Stamm et al.
[2].Postoperativetransesophagealechocardiographyshowed
normal function of the mechanical valve and a peak gradient
of25mmHgThepatientwasdischargedontheseventhpost-
operative day. Three months later, a CT-scan demonstrated a
normal aspect of the ascending aorta (Figure 3).
3. Discussion
The prognosis of patients with SVAS is related to the
severity of aortic stenosis which, in turn, inﬂuences the
age of presentation [3]: accordingly, a 30-year survival is
predictable in only 12% of pediatric patients with severe
SVAS. Structural changes of the coronary vessels, either
Figure 2: Intraoperative ascending aorta specimen.
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Figure 3: Postoperative CT angiography.
related to a well-known elastin gene defect [4], or to
the eﬀects of chronic elevated prestenotic systolic pressure,
which promotes dilatation and tortuosity of coronary vessels
orprematurearteriosclerosis[5],havebeenoftenreportedin
patients with SVAS and may cause impairement of coronary
circulation.Furthermore,severeventricularhypertrophycan
lead to a critical perfusion mismatch, chronical subendocar-
dial ischemia, and chronic left ventricular disfunction. Both
of these factors account for the elevated risk of sudden death
in patients with SVAS and a severe aortic stenosis.
Ourcase,probablyasporadicformofSVAS,isinteresting
because of the advanced age of presentation of symptoms
and the long-term survival, despite the severity of the left
ventricular outﬂow obstruction. Calciﬁcation of the aortic
annulusisrarelyreportedinthesepatientsandmayrepresent
a surgical challenge, particularly when an aortic annulus
enlargement is needed. To enlarge the aortic root, two
techniques have been described, which both require anCardiology Research and Practice 3
extension of the conventional aortotomy incision through
the commissure between the left and noncoronary sinuses
[1],orthroughthemidpointofthenoncoronarysinusacross
the mitral valve [6], and the insertion of a teardrop shaped
Dacron patch cut to the required dimensions. In our patient,
we chose the ﬁrst technique, which moreover seemed to us
safer than a composite root replacement because it avoided
any manipulation of the enlarged and fragile coronary ostia.
In our experience, too, an ECG-gated computed tomog-
raphy has proved to be an excellent diagnostic tool in
evaluating such patients [6].
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